We evaluated a commercially available reagent test-kit (Upjohn) for simultaneously determining norepmnephrmne, epinephrine, and dopamine in 50-2L of plasma. The three catecholamines are enzymically converted into the radioactive 0-methyl derivatives and separated by thin-layer chromatography.
catecholamineand radioactivity (netdpm) was linear to at least 8 ng (corresponding to 1 .tmol/L in plasma).
Sensitivity was approximately 2 pg for dopamine, 1 pg for each of the other two catecholamines.
Under our conditions, epinephrine was not quite completely resolved from the other two fractions. Catecholamine values determined in normal humans, after 30 mm supine and after normal laboratory activity, agreed well with those found by other investigators. Correlation was good between kit results and those obtained in another laboratory that used self-prepared reagents and "high-performance" liquid chromatography for the separation. to forestall any oxidation of the catecholamines. Reproducibility was thus improved. The mean values were 5.7,3.7, and 5.0 nmol/L, with CV's of 10, 11, and 14% for NE, E, and DA, respe#{235}tively. The supplier's specifications for this plasma were 5.2, 3.6, and 4.4 nmol/L with CV's of 14, 17, and 18% for NE; E, and DA, respectively.
Materials and Methods

Specimen Collection and Handling
Results and Discussion
The same procedure, carried out on a locally prepared pooled plasma with about the same catecholamine concentrations as the kit plasma, showed similar CV values.
The overall CV includes the deviations in three components of the determination: blank, sample, and sample with internal standard. Table 1 shows the within-run precision of each, expressed as count rate. The relatively high CV in the blanks, much lower CV in samples plus internal standard, and still lower CV in the samples were consistently observed. Count rates for the (same) sample and sample with internal standard showed substantial day-to-day variation.
Linearity and Sensitivity
Various amounts of NE, E, and DA were added to a normal plasma and these catecholamines determined. Figure 1 shows the relationship between the concentration of catecholamine and the corresponding disintegrations per minute (dpm) to be linear up to at least 8 ng (corresponding to 1 Mmol/L in plasma). The differences in radioactivity of each fraction are possibly attributable to differences in methylation efficiency, extraction efficiency, or both.
The sensitivity of the assay is about 1 pg each for NE and E and 2 pg for DA, corresponding to 0.1 and 0.25 nmol/L, respectively, in plasma. Taking into consideration the blank CV,
we chose the limit of detection as twice the blank count rate.
Cross Contamination
We investigated resolution of the three catecholaminederivative fractions on the chromatographic plate by applying the method to 500-pg amounts of each single catecholamine (epinephrine, cat. no. E-4250, Sigma Chemical Co., St. Louis, MO 63178, specified 97-100% pure; norepinephrine, Nogepha fraction present in the zone of another (based on the total radioactiyity found in the three zones) were: E in NE and DA, 5 and 4%; NE in E and DA, both 1.5%; DA in E and NE, 0.6 and 0.1%. These values are higher than those quoted in the kit manual, except for DA in NE, where the values are similar, The differences may be due to the use of other plates for thin-layer chromatography than those recommended, or to the presence of other methylated products, or both. We conclude that, in cases in which one or more of the catecholamines is strongly increased above the normal, a correction for cross contamination is necessary.
Reference Intervals
Mean concentrations (nmol/L, and SEM) of these analytes found in the plasma of ostensibly healthy laboratory staff members after 30 mm in the supine position were as follows (n = 12 for NE and E, n = 8 for DA): E, 0.22 (0.07); NE, 
lntermethod Comparison
We collected 13 samples from patients, divided each of them into two portions, and assayed them in our laboratory by the 
General Remarks
The procedure is not difficult to perform when all the recommended equipment is available. It is rather time-consuming, as, in our hands, a series of 10 plasma samples plus blanks and control plasma (all run in duplicate), together with the necessary preparations and calculations requires two days for one technologist (not including sample counting-time). Because the kit itself is also costly, the overall expense of performing this determination is high. Careful attention to detail and careful avoidance of contamination were found to be essential for good results.
We conclude that this kit is useful for determining NE, E, and DA concentrations in a manner satisfactory for most studies. The precision, although not very good, is sufficient when taking into consideration the great individual and physiological variations in the concentrations.
